Cathepsin G-dependent platelet stimulation by activated polymorphonuclear leukocytes and its inhibition by antiproteinases: role of P-selectin-mediated cell-cell adhesion.
Human PMN stimulated by fMLP are able to activate coincubated, autologous platelets. Cathepsin G, a neutral serine protease stored in the azurophilic granules of PMN, is the major platelet activator in this system. We previously proposed that shear-induced close PMN-platelet contact creates the conditions for which cathepsin G activity on platelets is protected against antiproteinases. The aim of this study was to investigate the adhesive mechanisms, possibly creating between PMN and platelet membranes the microenvironment in which cathepsin G, discharged from stimulated PMN onto adherent platelets, is protected against antiproteinases. Microscopic examination showed that under conditions of high shear, 71.3% +/- 6.1% of PMN were associated to platelets forming small clumps. This percentage decreased to 10% +/- 2% and 13% +/- 4%, respectively, in the presence of an inhibitory antibody to P-selectin or 20 mmol/L mannose-1-phosphate and to 10.8% +/- 3.7% when cells were not stirred. Similarly, PMN pretreatment with neuraminidase abolished PMN binding to platelets. These results indicate that P-selectin mediates PMN-platelet adhesion occurring before PMN stimulation. Prevention of PMN-platelet contact significantly potentiated the inhibitory effect of alpha 1-protease inhibitor on subsequent cathepsin G-induced platelet serotonin release. Because anti-P-selectin antibody, mannose-1-phosphate, and neuraminidase treatment of PMN did not modify PMN-induced platelet activation in the absence of antiproteinases, it is suggested that P-selectin-mediated PMN-platelet adhesion results in the formation of a sequestered microenvironment between cell membranes, in which higher amounts of antiproteinases are required to prevent the activity of released cathepsin G. These data add a new functional role to P-selectin-mediated PMN-platelet adhesion that could be important in vivo because of the presence of antiproteinases in plasma.